Interferon-induced antiviral resistance. A mathematical model of regulation of Mx1 protein induction and action.
Influenza A virus and various single-stranded RNA viruses have been reported to be blocked by IFN-stimulated Mx protein. Here we present a mathematical model of regulation of mouse Mx1 protein induction and action under influenza infection. Parameter estimates are derived from published experimental data. Numerical solutions of the model equations completely correspond to experimental data. The model is used to analyse the role of virus- and interferon-mediated expression of Mx1 in maintenance of antiviral state. The study suggests that virus- and IFN-induced Mx1 proteins act on different stages of intracellular ontogenesis of influenza virus and these actions result in different efficacy of cell protection. The model demonstrates that the synergistic action of inteferon and virus in regulation of Mx1 gene expression is the important factor of antiviral resistance. The results of simulation permit to assume that the active form of Mx1 protein is trimer.